
Subproject Part Sequence (5'->3')

BB1001-attP-

BB1001

gaattcgcggccgcttctagagaaaaaaaaaccccgcttcggcggggttttttttttacaggtcactaataccatctaagtagttgattcatagtgactggatatgttgtgttttacagtattatgtagt

ctgttttttatgcaaaatctaatttaatatattgatatttatatcattttacgtttctcgttcagctttcttgtacaaagttggcattataagaaagcattgcttatcaatttgttgcaacgaacaggtcact

atcagtcaaaataaaatcattatttaaaaaaaaaccccgcttcggcggggtttttttttTACTAGTAGCGGCCGCTGCAg

BB0034 

Lambda 

Integrase

GAATTCGCGGCCGCTTCTAGaaagaggagaaaatgggaagaaggcgaagtcatgagcgccgggatttaccccctaacctttatataagaaacaatggatattactgctacagggaccc

aaggacgggtaaagagtttggattaggcagagacaggcgaatcgcaatcactgaagctatacaggccaacattgagttattttcaggacacaaacacaagcctctgacagcgagaatcaacagt

gataattccgttacgttacattcatggcttgatcgctacgaaaaaatcctggccagcagaggaatcaagcagaagacactcataaattacatgagcaaaattaaagcaataaggaggggtctgcc

tgatgctccacttgaagacatcaccacaaaagaaattgcggcaatgctcaatggatacatagacgagggcaaggcggcgtcagccaagttaatcagatcaacactgagcgatgcattccgagag

gcaatagctgaaggccatataacaacaaaccatgtcgctgccactcgcgcagcaaaatcagaggtaaggagatcaagacttacggctgacgaatacctgaaaatttatcaagcagcagaatcat

caccatgttggctcagacttgcaatggaactggctgttgttaccgggcaacgagttggtgatttatgcgaaatgaagtggtctgatatcgtagatggatatctttatgtcgagcaaagcaaaacagg

cgtaaaaattgccatcccaacagcattgcatattgatgctctcggaatatcaatgaaggaaacacttgataaatgcaaagagattcttggcggagaaaccataattgcatctactcgtcgcgaacc

gctttcatccggcacagtatcaaggtattttatgcgcgcacgaaaagcatcaggtctttccttcgaaggggacccgcctacctttcacgagttgcgcagtttgtctgcaagactctatgagaagcag

ataagcgataagtttgctcaacatcttctcgggcataagtcggacaccatggcatcacagtatcgtgatgacagaggcagggagtgggacaaaattgaaatcaaataataaTACTAGTAGC

GGCCGCTGCAg

mVenus CTATTGGACATCGACgaattcgcggccgcttctagagatggtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttc

agcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagctgatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgggctacggcctcca

gtgcttcgcccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccg

aggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctata

tcaccgccgacaagcagaagaacggcatcaaggccaacttcaagatccgccacaacatcgaggacggcggcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggcccc

gtgctgctgcccgacaaccactacctgagctaccagtccaagctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatgga

cgagctgtacaagcctgctgcaaacgacgaaaactacgctttagtagcttaataatactagtagcggccgctgcagTTGAGCCAGTATGCG

Repressor tgatttctggAATTCGCGGCCGCTTCTAGAGAAAGAGGAGAAATACTAGATGAAACCGTTccagtgccgtatctgcatgcgtaacttctcccgttccgaccacctgaccacc

cacatccgtacccacaccggtgaaaaaccgttcgcttgcgacatctgcggtcgtaaattcgctcgttccgacgaacgtaaacgtcaccgtaaattgcagcacatgaaacagctggaagacaaagt

tgaagaactgctgtccaaaaactaccacctggaaaacgaagttgctcgtctgaaaaaactggttggtgaacgtgctgctaacgacgaaaactacgctctggttgcttaataactctgatagtgcta

gtgtagatctcTACTAGAGggctcaccttcgggtgggcctttctgcgGagtttattcttgacatgg

tcccacgcgcgtgggatactacgtcagTACTAGAGaaagaggagaaatactagtagcggccgctgcagtccggcaaaa

GI

Reporter



Colicin E2 agagagGAATTCGCGGCCGCTTCTAGAGAAAGAGGAGAAATACTAGATGAGCGGGGGGGACGGGCGCGGACATAATACCGGCGCGCATAGCACAT

CGGGGAATATCAATGGCGGTCCCACGGGCTTGGGGGTGGGCGGAGGTGCTTCCGATGGGAGCGGCTGGAGCTCGGAAAATAACCCCTGGGGAGG

TGGTAGCGGCTCCGGTATCCACTGGGGAGGGGGATCAGGTCATGGAAACGGCGGAGGTAACTCTAACTCCGGCGGCGGGTCTGGAACTGGGGGG

AACTTGAGCGCCGTAGCTGCACCCGTGGCGTTTGGTTTTCCAGCGCTTTCCACTCCTGGTGCCGGGGGTTTGGCCGTGAGCATCAGTGCTGGCGCTT

TGTCCGCGGCTATTGCGGACATTATGGCAGCGCTGAAGGGGCCCTTCAAGTTTGGGCTTTGGGGAGTCGCATTATATGGGGTACTTCCGTCACAGAT

TGCCAAGGATGATCCTAATATGATGTCCAAGATCGTCACCAGCTTGCCTGCCGACGACATCACGGAGTCCCCTGTCAGTTCCCTGCCCTTGGATAAAG

CTACCGTTAACGTCAACGTCCGTGTGGTAGATGACGTAAAGGATGAACGCCAGAACATTTCTGTTGTATCTGGAGTACCAATGAGTGTCCCGGTTGT

TGATGCAAAACCCACGGAGCGCCCGGGGGTCTTTACGGCGTCAATCCCTGGGGCACCAGTTCTGAACATCTCGGTCAACAATTCTACTCCGGCCGTA

CAAACTTTAAGCCCCGGTGTAACTAACAACACAGACAAAGATGTCCGCCCAGCCGGATTTACGCAGGGCGGGAACACACGCGATGCTGTTATCCGTT

TTCCAAAAGATAGCGGACACAATGCTGTGTATGTGAGTGTATCCGATGTATTGAGCCCTGATCAGGTTAAGCAGCGCCAAGATGAAGAGAATCGTC

GCCAACAGGAGTGGGATGCCACACACCCGGTTGAAGCTGCTGAACGCAATTACGAACGCGCCCGCGCAGAGCTGAATCAGGCAAATGAAGATGTA

GCCCGTAATCAAGAACGCCAGGCAAAAGCGGTTCAGGTGTACAATAGTCGCAAATCGGAATTGGATGCGGCGAACAAAACTTTAGCGGACGCGATT

GCAGAAATTAAACAGTTCGACCGTTTCGCACATGATCCCATGGCAGGCGGACACCGCATGTGGCAGATGGCGGGTTTGAAGGCTCAACGCGCCCAG

ACAGATGTCAATAATAAGCAGGCAGCATTCGATGCGGCGGCTAAAGAGAAGTCAGACGCAGATGCAGCGTTATCGGCGGCTCAAGAACGCCGCAA

GCAGAAGGAAAATAAGGAAAAAGACGCGAAGGACAAGCTTGATAAGGAGTCGAAGCGCAACAAACCCGGCAAAGCTACCGGTAAGGGGAAGCCT

GTCGGTGACAAGTGGTTAGATGATGCAGGCAAGGATTCAGGGGCCCCAATTCCGGATCGCATTGCTGACAAATTACGCGATAAGGAGTTCAAAAAC

TTCGATGATTTTCGTAAAAAATTTTGGGAGGAAGTGAGTAAAGACCCTGACTTGTCAAAGCAATTTAAAGGAAGTAATAAGACCAACATTCAGAAAG

GAAAGGCTCCGTTCGCGCGTAAGAAGGATCAGGTAGGTGGGCGTGAGCGTTTCGAACTTCATCACGACAAACCGATCAGTCAGGACGGTGGGGTC

TATGATATGAATAATATCCGTGTTACCACTCCAAAACGTCATATTGACATCCACCGCGGAAAGTAAaaTACTAGTAGCGGCCGCTGCAGagagatcagt

Immunity-

Protein

ATGGAACTGAAACATAGTATTAGTGATTATACCGAGGCTGAATTTCTGGAGTTTGTAAAAAAAATATGTAGAGCTGAAGGTGCTACTGAAGAGGAT

GACAATAAATTAGTGAGAGAGTTTGAGCGATTAACTGAGCACCCAGATGGAGATCTGATTTATTATCCTCGCGATGACAGGGAAGATAGTCCTGAA

GGGATTGTCAAGGAAATTAAAGAATGGCGAGCTGCTAACGGTAAGTCAGGATTTAAACAGGGC

Colicin



Synthetase atcagtgaattcgcggccgcttctagATGGACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCAGCGAGGAAGAGTTAAGAGAGGTTTTAAAAA

AAGATGAAAAATCTGCTCAGATAGGTTTTGAACCAAGTGGTAAAATACATTTAGGGCATTATCTCCAAATAAAAAAGATGATTGATTTACAAAATGC

TGGATTTGATATAATTATATTGTTGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGATGAGATTAGAAAAATAGGAGATTATAACAAA

AAAGTTTTTGAAGCAATGGGGTTAAAGGCAAAATATGTTTATGGAAGTACCTTCCAGCTTGATAAGGATTATACACTGAATGTCTATAGATTGGCTTT

AAAAACTACCTTAAAAAGAGCAAGAAGGAGTATGGAACTTATAGCAAGAGAGGATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCA

GGTTAATGCGATTCATTATCCGGGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCAAGGGAGCTTTTACCAAAAAA

GGTTGTTTGTATTCACAACCCTGTCTTAACGGGTTTGGATGGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCTGTTGATGACTCTCCA

GAAGAGATTAGGGCTAAGATAAAGAAAGCATACTGCCCAGCTGGAGTTGTTGAAGGAAATCCAATAATGGAGATAGCTAAATACTTCCTTGAATAT

CCTTTAACCATAAAAAGGCCAGAAAAATTTGGTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAGTTTATTTAAAAATAAGGAATTGCATC

CAATGGATTTAAAAAATGCTGTAGCTGAAGAACTTATAAAGATTTTAGAGCCAATTAGAAAGAGATTATAAtactagtagcggccgctgcagatcagt

tRNA atctacgaattcgcggccgcttctagagAGGCATTTTGCTATTAAGGGATTGACGAGGGCGTATCTGCGCAGTAAGATGCGCCCCGCATTccggcggtagttcagca

gggcagaacggcggactctaaatccgcatggcgctggttcaaatccggcccgccggaccaAATTCGAAAAGCCTGCTCAACGAGCAGGCTTTTTTtactagtagcggccgctgca

gttctac

OMT-Pair gaattcgcggccgcttctagaggcacctgaagtcagccccatacgatataagttgtaattctcatgtttgacagcattatcatcgataagcttgatgcgtggaagattgatcgtcttgcaccctgaaa

agatgcaaaaatcttgctttaatcgctggtactcctgattctggcactttattctatgtctctttcgcatctggcgaaaagtcgtgtaccggcaaaggtgcagtcgttatatacttggagattcatATG

GACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCAGCGAGGAAGAGTTAAGAGAGGTCTTGAAGAAGGATGAAAAGTCTGCTCAGAT

AGGTTTCGAGCCCAGTGGTAAGATACATTTAGGGCATTATCTCCAAATCAAGAAGATGATTGATTTACAAAATGCTGGATTTGATATCATCATCTTGT

TGGCTGATTTACACGCCTATTTAAACCAGAAAGGAGAGTTGGATGAGATTAGAAAAATAGGAGATTACAACAAGAAGGTTTTTGAAGCAATGGGGT

TAAAGGCAAAATATGTTTATGGAAGTACCTTCCAGCTTGATAAGGATTATACACTGAATGTCTATAGATTGGCTTTAAAAACTACCTTAAAAAGAGCA

AGAAGGAGTATGGAACTTATAGCAAGAGAGGATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAATGCAGGTTAATGCGATTCATTATCCG

GGCGTTGATGTTGCAGTTGGAGGGATGGAGCAGAGAAAAATACACATGTTAGCAAGGGAGCTTTTACCAAAAAAGGTTGTTTGTATTCACAACCCT

GTCTTAACGGGTTTGGATGGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCTGTTGATGACTCTCCAGAAGAGATTAGGGCTAAGATA

AAGAAAGCATACTGCCCAGCTGGAGTTGTTGAAGGAAATCCAATAATGGAGATAGCTAAATACTTCCTTGAATATCCTTTAACCATAAAAAGGCCAG

AAAAATTTGGTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAGTCTGTTCAAGAACAAGGAGTTGCATCCAATGGATTTAAAGAATGCTG

TAGCTGAAGAACTTATAAAGATTTTAGAGCCAATTAGAAAGAGATTATAAgatctggatcctctacgccggacgcatcgtggccggcatcaccggcgccacaggtgcggtt

gctggcgcctatatcgccgacatcaccgatggggaagatcgggctcgccacttcgggctcatgaggcatgcggcgccgcttctttgagcgaacgatcaaaaataagtggcgccccatcaaaaaaa

tattctcaacataaaaaactttgtgtaatacttgtaacgctgccatcagacgcattccggcggtagttcagcagggcagaacggcggactctaaatccgcaggtcgctggttcaaatccggcccgcc

ggaccatttatcacagattggaaatttttgatccttagcgaaagctaaggattttttttagtcgaccgatgcccttgagagccttcaacccagtcagctccttccggtgggcgcggggcatgactatc

gtcgccgcacttatgactgtcttctttatcatgcaactcgtaggacaggtgccggcagcgctctgggtcattttcggcgaggaccgctttcgctggagcgcgacgatgatcggcctgtcgcttgcggt

attcggaatcttgcactactagtagcggccgctgcag

Colicin



DNase 

trypsin-

fragment

agagaggaattcgcggccgcttctagagATGAAGCTTGATAAGGAGTCGAAGCGCAACAAACCCGGCAAAGCTACCGGTAAGGGGAAGCCTGTCGGTGACA

AGTGGTTAGATGATGCAGGCAAGGATTCAGGGGCCCCAATTCCGGATCGCATTGCTGACAAATTACGCGATAAGGAGTTCAAAAACTTCGATGATT

TTCGTAAAAAATTTTGGGAGGAAGTGAGTAAAGACCCTGACTTGTCAAAGCAATTTAAAGGAAGTAATAAGACCAACATTCAGAAAGGAAAGGCTC

CGTTCGCGCGTAAGAAGGATCAGGTAGGTGGGCGTGAGCGTTTCGAACTTCATCACGACAAACCGATCAGTCAGGACGGTGGGGTCTATGATATGA

ATAATATCCGTGTTACCACTCCAAAACGTCATATTGACATCCACCGCGGAAAGaaTACTAGTAGCGGCCGCTGCAGagagatcagt

Trypsin-

Fragment 

RBS

agagaggaattcgcggccgcttctagagAAAGAGGAGAAATACTAGATGAAGCTTGATAAGGAGTCGAAGCGCAACAAACCCGGCAAAGCTACCGGTAAGG

GGAAGCCTGTCGGTGACAAGTGGTTAGATGATGCAGGCAAGGATTCAGGGGCCCCAATTCCGGATCGCATTGCTGACAAATTACGCGATAAGGAG

TTCAAAAACTTCGATGATTTTCGTAAAAAATTTTGGGAGGAAGTGAGTAAAGACCCTGACTTGTCAAAGCAATTTAAAGGAAGTAATAAGACCAACA

TTCAGAAAGGAAAGGCTCCGTTCGCGCGTAAGAAGGATCAGGTAGGTGGGCGTGAGCGTTTCGAACTTCATCACGACAAACCGATCAGTCAGGAC

GGTGGGGTCTATGATATGAATAATATCCGTGTTACCACTCCAAAACGTCATATTGACATCCACCGCGGAAAGaaTACTAGTAGCGGCCGCTGCAGaga

gatcagt

DNase 

optimized

agagaggaattcgcggccgcttctagagATGAAGCGCAACAAACCCGGCAAAGCTACCGGTAAGGGGAAGCCTGTCGGTGACAAGTGGTTAGATGATGCAG

GCAAGGATTCAGGGGCCCCAATTCCGGATCGCATTGCTGACAAATTACGCGATAAGGAGTTCAAAAACTTCGATGATTTTCGTAAAAAATTTTGGGA

GGAAGTGAGTAAAGACCCTGACTTGTCAAAGCAATTTAAAGGAAGTAATAAGACCAACATTCAGAAAGGAAAGGCTCCGTTCGCGCGTAAGAAGG

ATCAGGTAGGTGGGCGTGAGCGTTTCGAACTTCATCACGACAAACCGATCAGTCAGGACGGTGGGGTCTATGATATGAATAATATCCGTGTTACCAC

TCCAAAACGTCATATTGACATCCACCGCGGAAAGTAAaaTACTAGTAGCGGCCGCTGCAGagagatcagt

miniColicin


